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Abstract of W09923637 

Ambient light information (visual environment 
information) inputted from an ambient light input 
unit (101) is fed to a visual environment 
conversion unit (100a), where the colorimetric 
value of a monitor (103) is found. The 
colorimetric value is fed to a profile update unit 
(100b) and a contrast correction unit (100d), 
which corrects the contrast in accordance with 
the colorimetric value. The information on the 
setting of the monitor (103) fed from a monitor 
control unit (102) is fed to a monitor setting value 
conversion unit (100c), where a TRC and a 
matrix are produced in accordance with the 
setting information altered by the conversion unit 
(100c) and fed to the profile update unit (100b), 
which updates a profile stored in a memory 
(104a) in accordance with the newly produced 
profile. 
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(57) Abstract 

Ambient light information (visual environment information) inputted from an ambient light input 
unit (101) is fed to a visual environment conversion unit (100a), where the colorimetric value of a 
monitor (103) is found. The colorimetric value is fed to a profile update unit (100b) and a contrast 
correction unit (lOOd), which corrects the contrast in accordance with the colorimetric value. The 
information on the setting of the monitor (103) fed from a monitor control unit (102) is fed to a monitor 
setting value conversion unit (100c), where a TRC and a matrix are produced in accordance with the 
setting information altered by the conversion unit (100c) and fed to the profile update unit (100b), 
which updates a profile stored in a memory (104a) in accordance with the newly produced profile. 
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>^-y|H51 0 4 % ^^-U 1 04 a Rtf * * V 1 0 4 bi^il 
£ T 5 „ ^^eyi04att, t"o-7 r >f A' S: ft » t 5 J: 5 t * 

J^tfe 1 9 , ;**-yi04bl4, * = ^ 1 0 3©Si6&iS, =» > 
5 o 

*5 , |2I8tc:^-r^Ji£<7>^S-Ctt, (l) SI^lcMf&LtSI 
/^^^^T^^^i^tSl^WtltMK (2) * = * 1 

0 3 <7} 12 £ iyi 5 £ & g *P £ & & 12 ) & 

0 9 tt , wi&<D (l) ©iStl^^Lttl^^^^yn 7/ 
4/ £ £. fife i" 5 « o « ^fe #1 & * U T v> 6 0 r co ffi & m I- v> T 14 „ 
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^•-^^^ffi^l^^l 0 0 c & % * L v> <z> £: £ *v T v^ -5 0 & *3 , 
* 05 fltl O « fifc , g|8fc:*5tt5»£'i:l*l«"efcSo 

Jli3tA^]gSl 0 1 li, ^^^i0 3(D^||S^i»fB (JSSTtOCI 

ytia >9^tau, & gn t£ tt $a u-c®<fe«tffi«Bi o o-i -r 

S o 

5 ft t> 9 t > 04 * tf , B9 1 0K*ti 5 46UIt:, * = 9 1 0 3 _h lc 
« ^ $ * , 88!)ii*tA^t5J:?l!:ttUv\ ~ *> * * « ~? 

;g £ n T *5 9 . rtv?)liJPffSt5f i ^ t^y ^ ^rt%f = -^t 

ft tt » 011 x. fi •> 0 * to - 4? — K if *» 55 9f 3£ <£> fit 3* iff * A # $ 

^ _ ^ tt % 0ij £ , ? - $ 7- - -? ;V ft X \Z «fc <9 . A ft * <0 CIE/xyfe 
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m *a s as 1 oo-i£>mSft*i^&£&i o o at*, jaia^A^spi 
o i t>* b ax z n-fc&mmmm t , 1 o sot Btosit^R. 
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m ^ X , SSif 1 0 O a II, A ft \% ^-ifidr, dg, dbCMlS 

i-5^--^l0 3CD XYZfit ( XYZc RT 4ii ) *^!) 1 0 4 ai>?>K*IH 

L ( _b $ L 5t (i) tit (2) £ ffl v^ x ?g » L fc fit -t 5 ) > 

it (3) C ±o t Jlffl Ufcf iB^©KJt3t©XYZ« (XYZ 
A „ b fit ) £ » 8lTO^l:toTJPlt5:Ma9, B Bl # # # £ 

-r a » iw vt z* xYz^t s: if til -r a „ 
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XCRT 
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XCRT 


Y 




YcRT 


+ 






YcRT 


Z 
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ZCRT 




ZAmb 




ZCRT 
_ -J 



M 

+ Rbk - — • 



XAmb 
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1 - XAmb -yAmb 



( 4 ) 



fit 2* , * = ^ I aHJtti: , @H3ti:j:5f IT©gW*ti©ft 

roj; 9 tcU-r^fi£$Hfe^ia3t#ffiT'CO XYZfitt , ■? n -7 r 4 
;>Hlf95 l 0 0 b 1 1& $ H 5 0 

Z jit Sr £ bJ£ -r z> r t tfS pT fg £ * s o L L * # fe , 
LtttBLfcJ: 51:, «H3twHaA* s i«<'fcsm 

m h , m is *s w -c a ^ l tz. * - * i o 3 co xyz 3 $>j at fit a» £ 

JHfc ; &-^7 , n77'1 , ^W TRC<£> t7 t y h<7>^^ko f( , 



& \z ** j& -r 5 xy 

36 i: El 7 £ # 1$ 
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m fL tf , JSI H ft * S # IE L fc V> $ ^ (BfBHTtw*5ltS*^) , * 
= ^103 ©TRCiS, |1 1 A0*Ia-efc5tt5 o * x 1^ — © 
^ - ^ 1 0 3 i5 , ii3t^#ftt51«Tl:ES^5i> ^rcoTR 
C«0 i l BOft*bo£5l:45, fc*5V>"C 

r± . mi i cii^ti 5 c> iitoTRc (ft^c ) *s . Bf m -e <z> t 

RC ( ft a ) i6 < £ 5 fc & 3 * s ff fc> £ o 

W "C > G ( m fe ) t^t5tel^0V^T<73^EP^t5c 

£ i* * Ig 1 T t* * fe t n fc GIC » t 5 TRC (G©3feigt A^lf ^ 



n r. -e „ y < , y , . . . tt , v$ ffi T & x ®\ v ti g<d m m k & ± MM 
h $r -t ti * U^5. 

* 5 o 
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St (6) * iE m. it -T 5 t s ^Tt*tTRC (^lia^^^TTOTR 

c) 

Y 8 Amb (Yg + Rbt -YAmt) 
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( 7 ) 



I - 2 •••(*) 
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5C (7) M *5 V ^ T , v « x 0 3 ©If I ( @ j£ <S ) "Cfc 

-5 © -C , SC (8) ©*ttSrfflSt5fc*fctt, k.. . . i -fc k.. . i i . .. 
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,,,,.,©15:, Jifixk,. A» k . ,. m k«. Amb. . t r . . . i: io < t , 
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(Ygm«+ Rbt YAmb) 



Yg roiifS kg. Amb.giin^ N ^J+k 



g. Amp. o ff set 
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( 9 ) 



BE SC (9) »T«)aSrll5. 

1 



fv ( dg 1 
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- 5= 7™ {g(Ygm«+Rbk YAmk)-Rbk YAmb} 



• • • (10) 

£k _h <D SC (1 0) SriSt 5 k,. A.b. ..i. t k,, A.b. .H...I4, 3 
^ h 7 * h HE SB 1 0 0 d fa b - ? MfflU 1 0 2 li, K 7 << 
(drive) , (bias) fit tUll&$}V, r ft \Z. 2 
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tk„». k a,.*. k ....,.,t, ^iiEiia^ittitSo * 

LT, #bJxfcr*vbOH*, * ^r* *i K 7 W ^ ft % h '< ■< T * <f 
f i LT^-^fflUa 1 0 2 iziHts-r ^ o 

£ , n y f 7 7 l-iia l o o d li, it (7) ic k . . a . % . . . i . 2: 

( m m * £ % & U fc. TRC) i lt7"n77^II^l 0 0 b ^» L 

-c m a „ -t © *s * » rn77'fA'iif»ioobii, Sit^ 

jftftl 0 0 a XYZlS £ , =i^b?*HltjES&100d 

b #fe & * tl tc TRCB t I- J: 9 4. fife $ ft 5 ^ n 7 7 4 B ( JB ffl * * 
^itU/c^n^r-T/^) «: * * y 1 0 4 a "f 5 <, 

L d> L * rjs b » Eiiojail^^tay h 9 * h *ii « £ *t 5 t , 

=t - ? i o 3ic^^$nsiii^dsmm6 < 3i'Bt<^cbfts^-&* 5 fc 

5 «> , ^ © J: 5 4*^lw**v>Tt4, 0iJ x. x aJho^CLt* 
m x. fc£ , ^^no3^7'n-K^t7h*=^'e&5i^, Bf 

i t t? i4 # <i i4 , v = 2 . 2, k « . i » = i . o, ko <<..> = o mm-? 
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,...©*&-(>. 4»io. oifltcRStKitn, «r as © 

aiCRWLfcJ: 5 m ft « SE Jft « i o o al:J:5Ifi«©i 
E fe S »* . f/< >f * I- « b 4 ^ CIE/XYZfil t ^ = ^ 1 0 3 (73 
- * i:roBI^S:5Srt6«iI-efc5W^> fi(r i£ o CMS © tt ;fc IP b fc 

* , h 7 * h M 3E Sfl 1 0 O d tt , JlIS^^^TI-*5^-r> 

, Hll 2^«U, Sff .SB ©, (2) = M 03©^f 

( _, v h ^ ^ h % ^ 5 s , fejrutJKfliefejftjfc^ott*) # * - if 

7r-< £ £ b£ i" 5 ^ ^ © f$ ° v ^ tfc W i" 5 ° 

El l 2 l:: * -T ^ ife o Jfc IB £• ** v% "C * 0 8 t;1 * * SS ° * 18 b 
lllli^i 00 a&t^^h^* 00 d d« Bfe ^ S *v 
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mi 3tex =t =- 9 i o aroif^f/v© - 0ij tK. i~ 5 HI ~c 5 o 

- c7) [2M£ *3 T , 3 y f a - ?i/^fA2 O Oli> * * h 3 > a 

— * 2 0 0 a, DA (Digital to Analogue) 3 W< — 9 2 0 0 b Id 4 9 

fit j£ £ fix *3 9 , Bf30>iii«fc:*tJ£i"3 tfif t * Iti ^ t 5 4 5 

CRT-r ^^.^U-Yi/^T-ASOOf*. tT 7 s ^ T > 7 s ( Video Ampli 
fire) 3 0 0 a, CRT1S ^ g£ 3 0 0 b , RV**#3 0 O c 4 ^ C J: 

& , 8t±©tf^©B^i:ov^TttWt5, ft , tfc IJH & ffi B& 
it -T 5 * ir ^ 61 T "C f4 , R ( * ) ^o^-CRMi-So 
* * h3Vt°3.-^ 2 O 0 aJ^ibttJ^J^Hfc RGBx - ^H, * 
ir. *t f£? -T 5 A ti *r 4 i? 9 ft % dr 14 , KT©Si:^ot, DA 3 v 
9 2 0 0 b \z. H K> , k'f tit ^l)IV t |it^^^J^5o 



C -e , Con 1 1 Br 1 14 , 1 0 3 It » tt 5 R Jti«t * 5 = ^ 

h 7 * h i^S^l^nf tt^)5Ltt5!5> ^ ~ * 1 0 3 ©6 l^"< 

DA 3 v /< — * 2 0 0 b \Z. 4 <9#btt^t*7 = '^-{f-§-SEEV r t4, CRTt=' 
^/U^->7fA 3 0 0 ©tft7y7' 3 0 0 a I: i 9 > 6i T <o 



r r "C > driver (4, Ifft7y7'3 0 O a ©^^ £ tz % 

bias, {4 , ^7 i t7yy 3 0 0 aO^7t^?:*UV^, 




(11) 



(12) 
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crtH 1-M 3 o o bi^ftHiJiiSi^^-Aiti, = x h n - a- 

E ( Vc , ) t ©^Sil-ft^ L"^* 3 ^ ^ ||^ 3 0 0 bi^tUl^ 
511 (j,) tt, 8EK*Pbix-C^5 6AT©ai-J:9*tr 

5 o 

j, =p(Vo.,-Vc.,) Y ' (Vg.,-Vc>0) 



r. <D 5£ \z *5 it 5 p {4. m^^3 0 0 b A» b»W $^S*i«9*Sr 

at i- « «c -c fc «9 . ^-t*7y^^iiti5. 

nfcf *ft3 o O c !:I^L, dix&$§ft£^5 0 r - -c , m $ft ft 
30 o c*feo*o*»itL,it5l:, 2& #t * l , »3 . « T © S C 



n d , Kr 14 , a 3ft flc <J5 » * 3ft * CRT^f 9 ^ * ^ © » tt « L r ^ 

(1 1) (14) \c x y , sxT<z>&.&ftbtiz>o 



~ - T* , it (1 5) Ul *3 T , biasr — Vc.r = bias,t^#^X.'5 
t , (16) ii ft b n 5 , 



(13) 



Lf = kr • j 



(14) 




(15) 
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• • • (16) 

(i 6 ) x 9 , *6oA*f>r ^ftt ( dr ) a* » * « ( dr 

Lr. m » = kr p[driver(Cont + Brt)+ biasr] Yr 

♦ • • (17) 

H o X , LriLr....i:J:93Eafct5 T » * 2M# fc ix S . 

Yr 



driver 

Lr 

Lr.ran | < 



Cont 



+ Brt 



+ biasr 



driver(Cont + Brt) + biasr 



ic, *t (is) &&m-rz>b£iT<o&.&'&bfrz- 



(18) 



( driver -Cont 



V d. W driver- Brt + biasr ^ 
)iasrA2* -J + Vdriver(Cont + Brt) + biasJ 



ldriver(Co nt + Brt) + biasr. 

• • • (19) 

, . o r , . . ■ t & . KTl^tS (20) C±9***i5<>Ofct5o 
driver -Cont 



kr. 



driver(Cont + Brt) + biasr 



kr. 0 flirt = 



driver* Brt + biasr 



driver(Cont + Brt) + biasr ... (20) 

* (20) £ st (1 9) i:(Ut5t, JlToSi s »^5c 

Lr 



kr.gab^— J5 + kr. offset^ 



(21) 
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n <d St (2 1) fi , gfe^S^fr^broftMitA^f^^^^ 
{f^Idri:©i#^SLTfc^ fit a* <a s: (i) i^itfes: t 
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l x ^ 5 TRctt , it (21) * fi sc ( i ) ia^st:t^t*t5 
as , m b <z> St *5 vn r , y <DW.temm (mm) fefcs:H^, 

^ - 9 1 0 3<7>R3£35S«^tfc»^» *f TRCtt , 

(2 0) |C ft I t 5 i , ihb«> 20©ai:t4hTV^-5 Cont 
*5 «fc l>* Br t £S s ^rtt^ft, ts^Cay 1^7^ FtKS^tM^lt 

. 1 „H I ..u..>o«^fftt5: fc ft 5 o 

ft*3, Cont&tfBrt}* , R, G, t © II ^ t * I T' fo ?) , Z b 

5 r £ tc ft 5 o 

& , ^- - if a* * - * i o 3©iiafei^f Itfci^i^^ 
t ta w -r z> 0 

^ =. $ 1 0 3 <T> S Sp 6 & tt RGB V s — ? <D ?tm<D £ o x mm 
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(CIE/XYZfif) fc** (r, g, b) t <D H « % * i" * (2) |C jo "C ^ 
r = l, g = 0, b = 0t*S#, ^ & * © CIE/XYZltt (X...... Y , . - 

.», Zr.ra..) £> 5 o 

iV>T, CIE/XYZ« t CIE/xyziS t © 1 i 4 S t « T O S 1^ 9 , 
# (75 CIE/xyzfe $L (xr, y f , z r ) £ * £> -5 „ 

X t . m ax 



Y r.au 

Xr.mix + Yr, mtx+ Zr.mu 

, -1 x v -..(22) 

mm <d & s & , ife^vf fei-»tt ti'ni, (x., y . , z.) , 

(xb, y b , Zb) >H: £> 5 0 

0y *. , 7 s - 9 T - 4 if * * « L, , aE3E*nfefi.a«l-»iSi- 

(xw, y., z.) rof-y/'^bK^HitJ:? 

b# \z. m m & jr t * s j: 5 k , a & ( h* , , n* . , h* ) * * *> 5 «, 
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=e =. ? l o 3 ill aH)tl©f/U ^tfc ^ An ifc » # Sc 

h'ixr + h'ix» + h'bxb = x« 
h'iyr+ h'gys + h't>yk = y« 

h'izr + h'gz g + h'kZb - zw ... (23) 

SCOT*, y « (d «fc 9 iE^fb U % * fc. , # >g £ it £ *v ^* tv x h,=h',/y 

w, h.=h'./y., h,=h\/y.i*3< £IT«S* S #?>H5, 



Xr 


Xg 


Xb 






Xw / yw 








hg 




1 


Zr 


Zg 


Zb 


>. 




Zw /y w 



... (24) 

^ Lt, 5£ (24) I- £9> » -fr tt (h,, h « , hb) £ 

k#t*5. ~0>m&lt&m^X£.f8iZfrZ&. (2 5) Jc: 
J: 9 , R, g, B**t?n©**»flE-ejEaft:SJxfcIr, g, ba>feci 

E/XYZ^it t#»5w itf 5. 



hrXr 


hgXg 


hbXb 


r 




XcRT 


hryr 


h«yg 


hbyb 
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YCRT 


hrZr 


hgZg 


hbZb 






ZCRT 



• • • (25) 

^rX*. 0<r, g, b<lT*>0» * fc. » 0<YcRT<lT*fc5 o 

j^±com0^^s^i-bT, & , mi 2 © i i © ^ 1 © » ^ tc o 
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^ - ^ i o 3 <7) 52 £ ( =i ^ h ^ * h £ fc ^ 5 £ ) a 5 ^ 3E $ fi fc 
m & ft s * = * fa SB 1 0 2 fit , ContROtBrtOti^s? 1 0 3 
d> <b & # L , pi & S £15 1 0 0-2O^--*!£3£iiI^&Si$l 0 0 c{C 

ffc -r s o 

^^^IS^M^^&Pl 0 0 c % ^ - ftj ®) SB l 0 2i^*»S 
nfcContR^Brtrofi^#f.lT, * (l) l^tU^'f ^RVt7 
t ? b OB. ( k . . . . , k ...... ) ff fc ft TRC B 

12 5£ til ^ & Stf l OOdi, ^5E«<©fi.taS^S*jSi-6feft^W7* — 
»i" £ „ 

^ tt, ittj #1 <£> it (2 4) |C *3 £ 21 fct (hr, h . , hb) £ * £> 
5 : t ia 5, 8rfc4-?h!J y?^t4l*L. "rb])i>?*Bk\, 
X % 7*n77^Ii9!l 0 0 bCW^jti. 

7 5 n77'f;HlfSlil 00 b li, ^ ~ ? Wife {fe^LWkU 1 00 c a> 
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iOHlS©®it*5 1' N ^l*> 0f JE © «E ffl ft i t*5^-cs*it 
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r 4 ;v c \z. X ymiEj8im&M&ti>X\>*Z>o 
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m & st vf it t> <d t tt s o 
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^^LfcXYZDf-^l-t^^tl^o 

r. 05 J: 5 in U T » h fl 1t XYZ D - * I* , g{|«IOtffl^ttE I^J£? 
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^TV^/B77-<^Eia!3f RGBir - ? El:f jfe^tlt 

=e — 9 l 0 3-2i:ffl*sn5wilu4S. 

fife ^ ^ 9 — * y V 5 0 Otdct^feiULT^-^ 1 0 3 - 2 Id * "T 

5 » -a- x* fc o x > iiti^fi^#i')Si:tyn77^^iit 
sii^SL/i^i^Tfcott, rgb^ - 9 \z. ffl & & -r it m 

ffl & t » £ (t ffifl I- *5 It 3 {£ ffl & ft i I- M ft L fc Hi IE to m £ ft o - 
ttci 0 , igftfMt^fffM^Bif&^fetf 5 ^*-^ - 

m t * 5 o 

£ n 5 T? > A ft* fit (dr, dg, db) *S (0, 0, 0) T? fe 5 
( H R W fc. ® ffe ^ — * A 5 ^ ) x * = ?i5«*LTLi 5 
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t # # „ JP jfe & ft ( RGB'S- ft "C O 3 PJ % HE <E> fP * RGB 3 ft 13 B* IS % 
O t # © 3 ffl fit ) # Jfc & L < fe 5 o & . ~ © £ 5 * # £ T? . 
^^^oft#t£©J: 9 4 vn ai ^ -C, «fc 9 f^^^i-ftt^IE^^P r. 
t i$ -C # 5i 5 i:t 5 jllico^t , # 3fe # * © it 01 11 # fife Sc 1~ S 

# ft # ^ © it tf'l IU ^ & i" 5 m , * = * <z> RGB# ft © ft © £• ft £ 

maw & (Lr. P> l..p, u.o ( p = a. ) as, * © 3* ft k 

— m b t£ 9 . #; © 5£ (2 6) is«4t5. 



;oi§, 0)] ;t , ^ © ^ © $g ft # 1«J £ W eg & i t . fe 5 v^ tt £ 

#m-*i t % . *-?©i3i#ttia !) , * © xyz 3 mi m m ( x , , 

Y r , Z , ) f± % A (27) CStJ:5Ci5. 




(26) 




Y r , max 





• • • (27) 

r © (2 7) &3JM»fi£©ft:*:fitt (x,. y , . . . . , z,..,.) 
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T* IE £Ufc 1" h h , & O 5£ (2 8) ^ # b ^ S o 
r* (X ) = = [k.. ,.» • ^j— j- + kr. .m« J 

r'(Y) = ~ = lk..,.«-r5 — - + k...tt*l 

I r, max V Z — 1 / 

Z, ( d, , # V' 

r'(Z) = ~ = I k».«.h -r5 — -+k»..«-l 

Lx t mix V L — \ ' 

• • • (28) 

5£ (2 8) it ij* -j- J: 5 fc: * xYzro#f t y*A/©a:t:, ir -< r — 
®S-e«t:H ! tt5. 5£ (1) r± x 1 © 3 o»S©^ ©r' (X)?: 

PtP4#t4&^-r^£$:§:^LTV^ 0 S; (2 8) tc{4, * 1-^ ^ t 
<D ^ ^ L fc , i^Wliov^t fe^il^i^tS ^ i^-^f § 0 tsg 
oT, RGB<Z> A t> <T <S 9 *\% * (dr, dg, db) £ : £<Djt1k<DM&-Z&> 

llg^^HSt^Trofeli, CIE122-1996T* * $ tb 5 «fc 5 I- , #C tf> *t 
(29) fcffl V^T , XYZtt ( (X, Y, Z) - . . . - r . < ) 

a* "si m -e fo 5 o 



"x" 




Xr. mix 


X g. mix 


X b. mix 


Y 


Y 




Yr.mix 


Y g . m ix 


Yb.mix 


g* 


Z 


measured 


Zr. mix 


Z g , m tx 


Z b , m ix 


y 



• • • (29) 

% m (O * - 9 X- n , A ^3 ft * » locfeliLi^i^t^^ 
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ft m tt £ «fc 9 , ftil o & tf> $ |g ft # ^ 39 £ £ H T L * o o Li»ti 
# , * i^^.o rgbt=' ( o , o , o ) o a* * , 

^ ~ ^ <D % 3t 4 a* + 55- /> * it h tf ( m v *< A* & ft ^ x ^ it n 

t r ^ jS , a. — -9 s a* , ^caRfStrfcfr-tfrT^—^co^^h^^h 

^ /i' A ^] ft it ^ (0, 0, 0) <D t # T? t> , *si#AS*3feU-CL 
^5 (li/x^iSjf^xLi?) - © i 5 ^ S p I- li « 

t7t 5/ h <D % k . . , . . « & jE <D m t * V , A *j if -1- a* ( 0 , 0 , 
0 ) <D t # OD ft ft ( r* , g* , b' ) , 5£ (30) t«t:i^f^ 

r'= (k,..««.) T ' . g'= (k,.. ( f.«) T, 1 b'= (k k ..ff«) T ' 

• • • (30) 





X , 


r, <o m \s -< a* 


Z m 1 n ) 


I* , 


zfc o s£ ( 3 i 


Xr. m in = 


Xr, max 


kr.offiet 1 ' 


< Y r, ra in = 


Yr, mix 


kr, offiU T ' 


Zr . m m = 


Zr. mix' 


kr. cff«t ,r 



X g. m in 


= Xg. max* kg. offal' 1 


Y g . m in 


= Y g. max* kg. offict 1 


Zg. m in 


= Zg.m■x•kg.of^Kl ,, 


Xb.mb 


= X b . m ax * kb . offtcl " 


Yb.mb 


= Yb.mix* kb, offal'* 


Z b . m in 


= Zb. mix* kb. offal' 1 



(31) 
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* tC > M U "< <D XYZ 3 $IJ St it (Xk.m.n, Yk.m.n, Z k . m I . ) \~t, S 

(3 2) Tttri^ttSo 

X k , m in = Xr.min+Xg.min+Xb.min 
4 Yk.min = Yr.min+Yg.min+Yb.min 
Z k . ra in = Zr.min+Zg.rain+Zb.min 

• • • (32) 

SI "a" n S'J ^ $ 5 3 PJ ft (L. Y r . m . . . u r . 4 , Z r . n. . . . » 

, . - ) fix 5t (3 3) T?a£n£o ^iiSriEIfttS ^ * (3 4) 

Xf. raewnred 



= Xr.mii^kr.giin ■ ~ j" + kr. offset J +Xg.min+Xb,njin 

( dr V' 

Yr.meiiured = Y r. mix^kr, gib • — £ -+kr.off«i J + Y g. » ia + Y b. » ia 

( dr V' 

Zr.ra enured = Zr . mix^kr . gain * ~ £ j" + kr.offid J + Zg.inb+ Zk.mia 



(33) 



Xr.meuured ( , df V' Xg.mtx Xb.mn 1 tfc 

r B (X) = = kr.g.in.-S 7+kr.offsc. + ~ kg.off.et 1 +~ k,,cff«. 

Xr.roix V 2 -1 J Xr.mix Ar.mix 

r «(Y) =— = kr.g.b-TN -+kr.off«, +- kg.offci* +- kr.offut 7 * 

Yr.raix V 2 -1 J Yr.in« Yr.mix 

Zr.meirared f dr ^ * Zg.mw Zb^n™ 

r n (Z) = — = kr, gain -773 — -+kr.ofr«t +- + - kb..ff«i 

V ' Zr.mu V 2 -1 J Zr. W H Zf.»ix 

• • • (34) 

(34) KjBV^TIi, t 7 i? 5/ h 5 (A (34) *5 5 ^ iZ2 
<D ft t * Oil <D 2 o O ) XYZO 4ft^^^f|KR«oTV^ 
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i/N £ s * (35) a* j£ a i- a « 

Xr. max > Xg. max. X>..u 
Y g. max > Y r. max. Yb . mix 
Zb.max > Zr.maxZg.max 

• • • (35) 

*fes m u"« (o, o, o) asil^fe^-i£v^^-^ti, it (3 
6 ) as -f 5 o 

(ki.ofr.«)* * (kg^ffiti) 1 " * (kb.om.t)' 4 

• • • (36) 

o -C , * (3 4) K *3 ^ T . r * ( X) ©t7t5- F« < *: # * « 

©x,....is»fti:{i[|t6) as, r * (y) , r* (z) co * ? ± v v m 
:ti$bi»5 0 TRc^tt (KW#tt) as xyz# ^ -r f * A'S 

^ If 9 o CD TRcas # b H S o r©i?/ii^« r* f g", b"*ti*ti 
CO TRCas lo|:*g-C§4V^>5), CIE 122-1 996 Id *5 »t 5 * (3 7) 
(5£ (2 9) i: XYZ3pJ»ffi[S:aElfti _ 5-fc 
as * Tfe < 5 o 



X 




Xr. 


mix X g 


mix Xb, man 


r" 


Y 




Yr. 


max Yg 


max Y b . max 


8" 


Z 


m enured 


Z, 


max Zg 


max Zb, max 





• • • (37) 

r -e , 5t (33) & , at (38) <d £ ? \c mffl-f Z> „ 
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( dr V f 

Xr.mc.sured = X r. m.x^kr, g.in • + kr. off«. J + X g. m io+ X b. m in 

f dr V' 

= Xr. m .x^kr.g.b-^ r ^Y+kr.pffietJ + (X r, » »+ X g. . in + X b. » in) - X r. m in 
= jxr.m.x^kr.g.m- J^-y + kr.«ff«i j -Xi.tnh > + Xk.«in 
Yr.mt.mred = Y r. m.x^kr. gain • ^f^Y + kf ' on " 1 ) + Y g. m m+ Y b . m m 

( dr V r 

= YT.rn>x^kf.g.m-^r3Y +kr,0ff,Bt j + ( Y f • m " + Y 8 ' m " + Y * ' ™ Y ' ' " * 



m in 



= |Yr.m.x^kr.g.m-^^Y+kr.offKtj - Yr.mh.| J 

( dr V r 

Zr.rae.~ted = Zr. m.x^kr. g»« - ^ N ^^kr^fTse! J + Zg. m b+ Zb. « in 

✓ dr V' 

= Zr.in.^kf.g.b-^^+^-^J +(Zf.mh+Z|.»m+Zb.«h)-Zr.«ii 
= jzr.mxx^ki.g.in ' ^F~j* + kr.offtetj - Zr . m »| + Zk . m in 



£ <b , & (38) 14 , * (39) l^ti 9 tt« 

Xr.»e,«,re4-Xk.mb= Xr. n,» (^kr. g.b ' ^—j" + kr * ^ J -Xr.m- 
Yr.me«ured-Yk, m in = Y r, ».x ^kr . g.b ♦ + kr - offKt ) 

Zk.min =Zr.m.xl kr.gim-— j^Y + kf,off«t J "Zr.min 



Zr, m enured — 



$ & , 3t (39) 14 , (40) ©J: 5 l^f i 



• . • (38) 



• • • (39) 
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A r. 01 enured . m a 



Xr. mil 
Yr.m enured — Y k 



Y r. man 
Zr, m enured — 

Z 



( dr Y' X..-- 

.nil f dr V' Yr.min 



red-Zk,nim (, dr V' Zr.mb 
= kr.g.in -Ti T+ Kr.cffsct J ~ ~ 



(40) 



r r -e , ( 4 i ) & & £ i~ 5 . 

Xr.mtn Yr.min Zr.rain 
= = — = kr. offset r 

Xr.max Yr.max Zr.mix • ♦ • ( 4 1 ) 

r T? . it (41) ©f Sr c ,i.J8< fc , 5t (40) tt % 5£ (4 

2) 0i5l:itIx.K!:i 5 -ef 5. 
x, 



r. in enured — 

= 1 k..«.--rN— -+kr..ff.« I -Ct 

Ar.mii \ Z 1 ' 

r, m eirared — Y k, m in ( dl" ^ _ 

=1 kr.g.a-TS -+ kr.offiell ~Lr 

I r.mix x Z — 1 ' 

r. m enured — Zk.miB ( ' dr i ' — 



... (42) 

3£ (4 2) tf> =§- 5£ O ffl , 1:^1*1 ift.SiH, 

(4 3) ie tfut-r & t . ^ (4 4) as # e, *v * „ 

Xr.mii Yr.max Zr. mix 

Xr, max- Xr.ro in ' Y r. max - Y r. m in ' Zr . nil - Zr. m n . . . (43) 



f 
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X r . m easu red — X k , m in 

r "'( x )=-i; — ^r~~ " 

Ar, max"" A r, m to 



= x,!,-x,. n 4 ^''"^ +kr -° f ^ " C 'l 



Y r , n casured — Y k . m in 

r'"(Y) = — r— 

I f , max - I r.ro m 



Zr. measured — Zk.min 

r'"(Z) = — -z— 

L,\, max i-r, m m 



= „ Zt '°" (fk,.,.»-TF L T + k'.'««'l -C 

Z-i.tnax— £r. mia l\ Z I ' 



-ri?, 5t (4 5) iSjJiLTV^S 

Xr.mix Yr.max Zr.u 



(44) 



.KM 



Xi.mn- Xr.mi. Yr. an - Y i. mis Zr . mtx~ Zt. n b 

• • • (45) 

&o-c, a: (44) , (46) ©i9ttt:^f f 5. 



Xr.n easured 


— X k . n in 


Xr.njax — 


Xr, m in 


Y r. m e arc red 


— Y k . m in 


Yr, max — 


Y r, m in 


Zr. m eatured 


— Zk. m m 


Zr.max — 


Zr. ra m 



• • • (46) 

f- ^ 1/ * A- -C (O TRCK* PI - & a ft "9 > * © ^ -V ^ * * *> TRC# ft 

(P»H*3H4) tt, gogo^-^/v ( r ©Aico v>r ) 
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o T s RGB# ^ * >■ * )V<D TRCf* x at (47) <D X 0 * 5 



g"' = 



b"' = 



Xr. m easured 


— Xk. m in 


Xr. mix — 


X g. m in 


Y g. menu red 


-Yk.-h 


Y g. mix — 


Yg. m in 


Zb. n> enured 


— Zk, m io 


Zb . max — 


Zb. m m 



dr 



«] ' -C'bj 



• • • (47) 



» > 


' , e' 


• * , b* • * a» 


h . xyz 3 m wl w. ~ <d m i 






t # T* § 


2> o 




"x" 




Xr. mix X r, m m 


X g. mix "~ X | . m in 


Xb.mix - Xb.min 


"r"'~ 


Y 




Y r, mix — Yr.m in 


Yg.max""Yg.mm 


Yb.raix— Yb.mb 


g m 


A 




Zr. mix ~~ Zr ,m in 


Zg.mix — Zg. min 


Zb. max* - Zb, min 


b m 




m canircd 












Xr.mix— Xr.min 


Xg.mix ""Xg.ro in 


Xb.m ix — Xb.mia 


Xk.o 






Yr,mix~ Yr.mm 


Yr. mix — Yt. m in 


Y b, mix — Yb. m m 


Yk.. 






Zr, mix~ Zr .m in 


Zg.mix - Zg.min 


Zb, mix — Zb. m m 


Zk. m 




r. r. -c 










X,. 


mix, m enured 


= X r. mix + X g. m m + Xb.ron 






Xk 


m in = Xr.min-r-Xg.min4- Xb.m 



















X k, m b 
Y k . m n 
Zk. m is 

r'"' 

g"' 
b'" 
1 



(48) 



(49) 



Xr, mix — Xr.min = X r . max, m easnred — Xk, 



• • • (50) 

-efo6o lot, Mctt 
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ft XYZ 3 M & i$. ^ <D g & & , * (51) fit3X4©^hr^ 





















Y"' 


"x" 




Xi.du.d eiturcd 


— X k , m in 


X. 


a ix. o eamied 


Xk.mb 


X b, mil, m caturcd 


— X k , b in Xk.Bin 


8'" 


Y 


m tinned — 


Y r, mix, s tinned 


— Y k. n in 


Y, 


m ix, b etnired ~~ 


Y k . B in 


Y b. Oil. B tinned 


-Yk.BbYk.BiD 


b"' 


Z 




Zi.mti. n enured 


— Zk, B IB 


z, 


m ii, a tinned — 


Zk. s in 


Zb. an, a cimrtd 


— Zk.ainZk.Bin 


1 



• • • (51) 

CIE 1 22-1996(7) 3M£ £ ft v fa <d -c tt , fiSSi: < ^-^^fe^^^te 
tr*t:i jJ-c*4^i*, fc t> , ^n^oa^h?*]*-**! 
■5 £ <£> IS a£ & £:* Ui <£ 9 % I u ^ ;u ^ if ^ fc I ^ % , « ± «z> J: ? I- , 
rgb <d # S'J ^ fit £ 9 , Ii/^^t-rolffititfc^iT-^ §r ffl vn 

■C , GOGO* 5* /HC J: 0 TRC«Ptt * * U , RGB <D & fe <Z> A 2» if * 

ft*i$<oxYZ3 jpiJScfiS k u-^a- (A*Mf# = (o, o, o) ) ©i 
#©3«StI<D4ooi^l:«J;»]*ftb^S3 x 4 <*> ^ m h V -> 
{r*%&m-fZ>^b-?. & V) 'p t£\^^ (D & Wife X* h . % 

tfi m & % ft 5 r i is^Ilgi * 5. 

W ± © i 9 i: , #ft#*ott{FiJiijdS]&:£-r54§£-. m ^ # ^ fc # 

/v B# ^ ^ _ ^ fc £ c f- - ^ £ ffl i" 5 r t t? , RGB <z> # ^ * 
gtloOTRC, £"f+ 3 o CDTRCT* , *©««»tt«r*-r^fc**-C# 
5 „ Lia4#fe, RGB# 6 m *J l-t 5 # * # *P © i* M * J * * L * v ' 

(5t (2 6) jjs sc u * v» )' sa^ ilwf^T'^^ ( ® => * h 

^ f ;l/© CRT £• tf ) <DM£. r©J;?^feKiES-Cli> I* H # s * # 
< o T U * 9 o 

ZCDmS. * (33) 2» b 5£ (46) £>g<i!*Il-*5tt35£ (4 
1 ) ^ 5t (4 5 ) 3* )& £ L * ^ft , RGB<D £ fe "C © TRCfi - ft Id fi 
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£ -C £ fc ic: fc 3 o ^ ° x » ^<^^«<^^ (3 4) £ *iid , 

ft » * tt # ^ ° VN f <^ 3 JM St fit b # ft h ft 5 TRCtt , & <£> «fc 9 

id 5 o 

Xr. measured 



r"(X) = 



Xr, n eaurcd . mix 

Xf t max(kr,g,i a dr/(2 N - 1) + kc.offtd)*' + Xg.m.».kg.offie| T ' + Xb,m,x,kb. offset T> 

Xr, m eatured, max 



Xi.ocuu red 

g"(X) = 



Xg.n eatured . mat 

X 8 ,»n(k t , i »i C -dr/(2 N -l)+kg.cfftei) T ' + Xr.max,kr.»rf«e t Y ' + Xb.ii, kb. offset 

Xg. m eatured. max 



, m eatured 

b ° (X)= ^ — ; — 

A b, measured, max 

Xb.m»(k t .„i.-dr/(2 N -l)+h..m») T> +X,. m ».k,..ffa. T ' + X,. n ,..k,..tr.«. 1r ' 

Xb. measured, max 

• • • (52) 

Yffi i Zfit id o v> x t> IBI US td TRCds «■ 3 fl i* o -e x -a-tf 

9 o CD TRCtf* * * fc H 3 o ^ ^ ife \ fe 5 <0 XYZ 3 PJ 8* fit O fc'J £ fit # * 
(5 3) f f 

X.<.,.< = X.. m »(k,. 8 .„YT3j- + k '«' ff " , ) T ' +X,.n..x(k ! . 8 .«.-^F7Y+k«..fr K .) T « 

db T 

+ Xb.mu(kk.|iin • ^5 -+K*..lta) 

Y.u.^ = Yr. m „(k,.,.b. .~rj- + k,..ff«.) T ' +Y..m..(k,.«.inyF7Y+k,..ff,c.) r ' 

.gain- w + Kb , o ffiei ) 

Zmeasured = Zr, m.»(kr, B ,« + ^r, Pffaei) Y< + Zg.m,x(kg . gain • + k «' •""O 1 ' 

db . , n 

+ Zb.max(kb.gab ^ N _ ^ + Kb. offset) 
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• • - (53) 

(53) r± > * (52) h . ^oi9i:ir^Ho 

Xmeaiured = Xr. m enured, max r"(X) - (X g. max. kg. offset 7f + X b . mix. kb . offset 7 ' ) 
+ Xg.m enured, max g" (X) - (X r. max. kr. offset T ' + Xb.max. kb.off«et Tk ) 
+ Xb. measured, max b" (X) - (Xr. max. kr. offset 7 ' + X g. mix. kg. offset Y| ) 

Ymeasured =Yr. measured, max r"(Y)-(Yg. max. Kg. offset 1 + Y b . mas, kb . offset 7 * ) 
+ Y g. m easured . max g" (Y) — (Y r . max. kr. offset 

+ Y t. . ««.!,.» b" (Y ) - (Y , . ... kr. orr*. Tl + Y,,.». kg. .m.. 1 '' ) 

Zm mured = Zr. m cured. m» r" (Z) - (Z|. m«. kg. off..!*' + Zb . mil. kb. .ffa. Tl ) 
+ Zg.m«»-.d.»,ig"(Z)-(Zr.m».kf..lfui T ' + Zb. a... kb. .ff«t T ' ) 
+ Zb. mciiurel.mil b" (Z) - (Zr. m.». kr. o.f»et *' + Zg . mil. kg, ollta 7 ' ) 

• • • (54) 

§6 1^ (54) 14 , 5£ (31) % * (32) £»), & CD i 0 IZ. 
f£ & -C # So 

Xme.rcred = X .. m e.eur.d. ... T° (X) + Xg.m e..u..d. m» g° (X) + X b. » «.»r,d. .» b" (X) -2Xk,»m 

Y.»,.< =Y,,.<»«d.». r"(Y)+Y,.«.,.».«d.«.»g"(Y) + Yb.-..««d.-..b"(Y)-2Yk.-b 

Zm«.»red = Zr.m e„»red. .» 1"" (Z) + Zg. m ..»«<. «... g" (Z) + Zb. m«..»..d. ... b" (Z) -2Zk.m» 

• • • (55) 

rgb <d # co # * # * <d tt m m & & & u ft v> i a fs ft ■ a co r r w * ^ 

U >f CD & IE B$ lC ,4 , CIE122-1996-^ % * (51) oJ:54^Ms' 
? * ^ & "C fit ft < > 9 <H W TRC * V* A' O 3 W * M b , * (5 
5 ) I: £ D , XYZ 3 PJ % fit * * fe 5 r. t # T* * 5 o 

b i 6»4, & ± <d m z ft ? mi£ torn n i o o ©ftja^t* u-c 

^ 5 o i©ii:*JV^t, B ft 1 ^ i o 0 l± , W Iffi 35 7 0 1 t X - 
* ftl JS & 7 0 2 i^f Lt^5. If tiB fflJ 7 0 1 CD it 09 glj g? fiffi 8B 7 1 
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i ra: % rgbh ft co ft ft 9s m <d tk m m a s ^ s: -r s a* s *» * ^ ^ » * 

<&*j£fS*&*##fl i <il5tt7 1 2 k 7* - ? temU 7 0 2 CO TRC^ A & 

v<» 5 a» § a» o *j je & « & *t 36 ^ m & An & 111 ff « 7 1 3 t TR 

C^E- f* 51 U 7 1 5 {£{±5 7} LT^5, 

an tsfe-ipj r? fiffi 7 i 3 n s rgb# * ft & co m m s fife sc -r s a> § ^ 

6 ¥•) 56 L , ^It^I^^ > D y * * »JR tt 7 1 4 I: W A L t ^ 5 . 

-r h U -y^;*.jl$Rg|57 1 4 14 , XYZ^ ~- CO ^ & h V y V 7 <D 9 4 Zf 
* m -T 5 o TRC^e /v 3 & tfB 7 l 5 f4 . TRC^e f>woajR*fT5. 

7='— **0<3ltB7O 2 ©7 M) y * * fife 7 2 1 14 , h D y * 
*mtR& 7 1 4COi!iRiC*j-]£LT, XYZfit ^©1 jfc^ I« !J y 
•? & ft fife L , ^n7r^^^fife^7 2 3{cm^bTVNSo TRCtfs fife £B 

7 2 214 , TRC^E- 7= ? /l'jlfia57 1 5<OiS4R{£*rlSLT, RGB CO # + 
^ ^ /V CO TRC& f^fife L , 7*n 77^/HP«6t 7 2 3 Hi ^] L X 5 0 
7 , t377^/l/^^Si7 23tt, ICC7"o77>f ^%f^)St, ^^UlfB 
l o 4 l: ffi * L t v> 5 e 

t - h*#l«ttR«t5. *3 , ^ co *& Jg 14 , § aiS*IOfV 
^t, ffffi»7 0 10Jt«llffi9 7 1 lttf i^?^«t ( dr, dg, 

db) © A 7J ^ t it 5 o , t* -r * 7° ^ ^ * s crt-c *> s a»5 a» co 

• 9j3-Ktfcb*tA**h5. 777 7-S 4 2i;fc^t > it 0fl 

91 » « tt 7 1 1 »4 » RGBH ft ft CO t> * # * «> it IiJ # A & i~ * 

S: W 36 1- 5 o _b 3£ L St (2 6) as & ft i- s a» 5 a» & w 

sts, tb tfij lu a* fife ft -r a t ¥>J 36 l a -a- . Jt m m m m n 7 1 1 « . 
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Z <D m & * % W ffitfl 7 l 2 \z & t) -t Z> 0 

m # # m m «c 7 i 2 , * « r« w « « 7 1 1 ± 9 tt « m & st <z> w 

L-CV>5 36»5*»* J W^i"So to , A ^ $ ft fc 7* v 5 * /Mi # 

(dr, dg, db) tf* (0, 0, 0) -e fc 5 ( ® & — * * s * v% ) *> 

§157 1 2 LTVWf ^ t |IJ t Lfci^^ ^ T -7 7" S 4 

4 Id 51 * , TRC*7*^»*fflJ 7 1 5 14 , *■ = * # CRT "C *> 5 5 & 
*U £ L , CRT -C fe -5 *§ -g- 14 , * X y •? S 4 5 \Z. it * , 31 1 \Z ffk ~f *s 
1/ -? j\s -=e *r A* > GOG (Gain-Offset-Gamma) *f^, ^fcftGOGO ( Ga 
in-Offset-Gamma-Offset) A-O H®, ^ ^ /V * ^ /V » * f:1 

liGOG^f/V^IW jg $H ^ m & TRCfj= &5 7 2 2l:ffi^t5. 



m 1 



No. 


Name 


Model Formula 


Comment 


1 


Simple 


Y=X T 


Simplest and widely used 


2 


GOG 


Y=(aX+b) Y 


Introduced in CJJE tech.rep. 122-1996 


3 


GOGO 


Y=(aX+b) Y +c 


Proposed in JEC/CD61966 part3 



r r. -e , **f^i:o^-C(IS*fcSI!t5i, *s ^ * ^ ^ tt s 
f 1 Y = X P (P = 7) ©WtttS-i^-CTRCSri* 

# s sflj £ # * # , fit * W » » isf Lt+»-Ctt*v^ii5^^. 

GOG* f 1 ' /W4 , CIEf^=*^'J ^ — h CI E 122-1 996 T /B P> ft T *3 
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V) , Y= (aX+b) p (P = y) (D & ^ X , TRC5:4filtl>o 

r <d GOG* -r A> , CRT * ^*©^31#tt£ 9 & a» rt fc © -e *> 9 „ 
^-^^i^P^t^Sr^^fl-S^-^^^'^^ 0 L L 4 i s , ^ _ 

GOGO*7*/W*. Y= (aX+b) p +c (P=y) © 5£ K S V> T 
TRC & £ fifc -T 5 © X- fo 9 , GOG* f=" /V IH * ^ * y b CO Jg c & H M L 
fc t <Z) -C 5 o I roGOGO^f/Hi, IEC61966-3(Dtff ©Committee 
Draft"? « 36 £ *tT S „ £ © GOGO* ? /HC J: tf , GOG^f^t'i 

TRC* ^/v51tRSP7 15l*, y>fy«fta#lf, 7 -fc * MS # 
b iS o © !: f , ^^ : ?-/u*7*A'«:a!#L,.*:©flLtf>£#> gog* ^ /v 

* 51 4R -T 5 o TRC* /U « # SB 7 1 5 K «fc <9 GOG* ^A-^iS^Sttfc 

* , TRCfls fiiai? 2 2 ft, ^^^yS4 5-C. 018tf>:7n-^* 
- h |C Tfk -T X O \Z. , RGB3- *5 5 & « W <D XYZ 3 $U \U M 3£ 7* ~ 

* £ & L . # * » S » Ik * * * 9 GOG* 7* ^ © 7 * - * & * * 

300TRC^ft£t5 0 fc *3 , 0181:14, 

-T * fc> . II SlCfc^T, tat^f y^S 7 IT, A 73 7 s 
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"C , IE m it & ft t> ft 5 o * <b % 7fy/S 7 3£J3^T, I'J * $ 
ft fc 3 jjaj SfHiS o> 0 *)©ffi^fiX,^t^tXr. ( c ft t ffl £ £ ft 

t> 05 ) -e f '] * i - 5 w i "C jE m it tfft t> ft 5 o 

- * fc . ^ (56) k s o* vn r , #«$ttniKi ( 0 m ft m it & 

a ) as ft *T ft 5 o ^ Lt, y^S 7 5t*JV>T, 5£ 
(5 6) Id *5 5 £6 ffc k , . . . . n , k,..! 7 J ! * ft ^> ^ 5 0 



El 1 7 M o T „ * jy Zf S 4 4 T , * =• 9 & CRT T' ft V^ £ ¥U £ 
£ ft fc , * 1 * U > > 7° ^ * 7 s A' * 7h GOG *E- v 1 ' /V & ffl ^ 5 

CI i: & V N CD "C 7fj;7'S4 9l:i*, RGBtf) # \Z. *5 It 5 R 

p& is <z> xyz 3 m m m m * f - * a* * * ft a (r, B , bitA^f^ 

^/V{f#-^(dr, dg, db) <£> Pal -C , RGB©^f + y^^Sl: 3 O » 1 ft 
7&fisy9TyfT — -ffi' ( LUT) S:t^t5«ili s T R C fl= fi£ ilfB 7 2 2 

X^S/^S 4 5 ©jUIOt, * f* * 'T" y ^ S 4 9©«ii©l, 

7f 4 6 ici^, an m i'J if ffi » 7 1 3 k x v m m m ( m m m. 
fe ) a* j« & -r 5 a» ^ a> a* ifci j£ $ a . r o ft iu « , a & «> ft *: » 

SYw ra .,as, RGBfli A- Id *3 5 ft ft <£> fP (Y»-.. + Yi-..+ Y*-.») 

£> 9 5 - t y b 75 I 1 0 5^-.*^ bOlCSlStS i * , fife St 
t5Hlf ^5, in & ItJ a* fifc & i" 5 t £ £ ft y -7 

S 4 7 1 ^ , ■?bPs'nilRSt7 14li, ^ (2) (Cl^-r3X 
3©v F 'J y M^ltRL, 7 f !) ^^4S^7 2 1 II, C <£> ^ 




(56) 
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7, 7- v s 4 6 tiov^t > in jfe gij ft j* ± L * t 36 $ *i fc » £ > 

y^S 5 Otl*, a. — if |± % 3XN©-7l«!IyM*t*t 
5 ^, 4fcli3ftjc/i'7^7 y 7° T — A* % ± &. 1~ 3 & ¥U JE i" 5 . 
7 Ml ?^^fl!*»7 2 lli, » — f ©l"J£^il-^f5 t T, 3 x 
N <D -v h y y V * , * RGBO 3fe ft (r, g, b)iXYZ3 ill© ffl <7> 

0>i ;t fc£ . - r -C , 3 x 8©v h J ?^4«4ritc!H5»^, 

* (57) liftiH, ( r, g, b, 1 , rg, gb, br, rgb) Id £ 

-3 ^ T v (Xcrt, Ycrt, Zcrt) 3X8Cv)>yy^ 
*S £ $ *V 5 o 



x r y 7" S 4 3 lc *5 T , I#ti^4LtV^ JrWt ^fci 
•g* > xf -^s 5 l a. - if ii % J»#*&*&jE-rs&Kas*> 

•9 , ?& ir' 1 ^ t 5 r i *5 f § v> J; 7 i ^ , m^#«r*l3Ei-S^> 
S 3&s v% SKI jfe $ n -5 o H » # =Sr + # W * 5 - i * s ~? * 5 * ^ li 

s 5 2l:i*> TRC^e f* ^ a ^ » 7 1 5 14 , * =■ 9 ft CRT tr 5 5 



g 

b 




= M)»i 



rg 
gb 
br 



rbg_ 



(57) 
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RC* 7 ^ 51 ft g& 7 1 5 li GOGO^E- f'/Hrl^L, TRCfE &3 7 2 2 \t , 
RGB CD # ft, *S It 5 & P£ M XYZ 3 ffl <g 11 £ 7 ~ * ^ A *J 7* 5* 9 
/u \% as (o , o , o) cd 0# cd xyz 3 ffl ffl. m 7 - * & ® £ X - * & {£ ffl 
L , ^ai^fta-fk^feJ-if gogo^e- x a- cd /< 7 ^ - 9 £ * * x . S: 

(4 7) 3 OCOTRClrftSt 5o 

r cd # cd gogo^ V s i 5 TRCfls j& cd *a 3 , Hi 9 ic * t i 5 

C45, ^©^f y7*S 8 1 75SS 8 5 Oii*ft4feil4« Hi 8 

7> 7 ;y 7° S 8 IT', RGBO # ft, fcl # 5 Sfe IB W © XYZ 3 M * ft SI J£ 7* 
- ^ d» b A 7J 7* 9 *> im %■ & (0 , 0 , 0) <D B# <D XYZ 3 ffl 8* -fit 7 — * £ 
«Cfcf-^i 5 ffl^btv5^« thfctiU, 7 s> 7° S 8 3 , 
S 8 4 *5 V> X , A ( 4 7 ) fc. £ <J < ft * # fx t> tl S # , HI 1 8 
titi^i:S^oTV>5. ^ tt rcDGOGOtf/VTIi, k*... n , 

7r-^7S 5 4CO«iI<0t 1 ^f^S 5 5ti*, JD ft IIJ » US 

as 7 1 3 »t , 1* gu a* fig & -r s a» 5 a» fe ^ » * * M * fi 5 

» , ^f?^S 561:1*, -^hyy^^»ft»7 14tt, -L SE 
L 7i it (51) i:*f3x4co-7b'J^M4:IRL, b V y 9 
^^)J»7 2 1 ft, RGBCD tfeOticATJSl© 3 fi|«fl[i:A^7v?^ 
A- ft 2* (0, 0, 0) CD H# <D XYZ 3iit9 f -#04oi9, - ^ 

X 7 y 7° S 5 2 |: jo t , TRC^fr f/HR»7 1 5 \Z £ V * ~ 9 & 
CRTTM4 * V> t W m £ tv m ^ » * 7 y 7* S 5 3 lH it * , TRCf£ tie U 
7 2 2 « , RGBCD * ft. -h K *5 S & & P cD X Y Z 3 ffl ft fit ffl ft. 7 s - 9 
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h a t> t* *j 9 « * s (0, 0, 0) CO t * CO XYZ 3 $u m fi£ - * * J* £ 
fcf-^ ^ffiffl Lt*J0fc5ti(r , " 1 g" ' , b" ' ) A *l 5* ^ 9 * 

# (dr, dg, db) HQ t? RGBCO #f t t 3 OO 1 & 7G /V * * T 
^f-^^*i«t5. CO & , ^r^7S 5 51:1^, ZtlU 

* fc , y/s 5 51:^^1, an ft flU d* rK Sc L fc t £ $ tt 
m > y/S 5 o -rhy 5 '**fl 5 J£»7 2 1fcJ:*K 

I ECS* T-^3l£;h.TV^J;5#ifc«^co*=**^fe£$y£L/c3!i3J 
f If-^*<£ffll, i» ?B 0 J: ?> * 3XNO-rhyy^^«» 

*J4*Sll4a», £ fete RGBCO ft *(r"\ g'", b" ') XYZ 3 M * 

m. <o fSi co 3 #: 56 y 9 T v T — ^ ;v i s 4 ^ J ^ 5 . 

^ ^ ^ s 5 i id *j v^ -c , » ^ # & m je -r s & n as * v> t n m $ 

Jlfci^, ^^y^S 5 7fcl*, * = * * s CRTT* fo 5 5 * # *l « 
£ H , * =• 9 as CRT -c fe 5 t§ £ , 5 8l:«*, a. — |± , 

GOG* ^ * fc ttGOGO* ^/V £ m ft L , TRCf^ » 7 2 2 tt , * CO S 
iHf- *t L-CTRC5r^:^-t-So 

* 7- sf 7° S 5 7 *5 T % * ~ 9 ft CRT T tt )fe i: ^ $ jlfc , 
^ f S 5 9lril^, TRCfE fi£ S5 7 2 2 14 , 1 & 7C A- y 9 T v 7 T 

^ f y / s 6 o t it * , an ft iij if « sb 7 i 3 » , an ft m & j£ st -r s 
a» 5 a» & *J £ u , an ft fUJ as j& a: -r s » 3- , a. - if tt , ^ v -f s 6 

1 lC *5 ^ T % 3X3©vM-y^> ifctt3X4C^l>y}'^ 

©i«ft*t»i5tt, iecco 3 2 co xyzpj 3e«A>b©a»ia » -e 
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as#StLfcV^!&|J£3:h'fc#£', ^^s'T'S 5 Ofc»*, 3 X N CO 
h y 5/ ^ ;* , S fc li 3 ^ 7C ^ y ^ 7 7* r - ^ ^ ^ 4 ^ ^ H 5 o 
* T y -7 S 4 2 id *3 Vn T , fcfc F'J 1>J a s 3t L ft V ^ £ ¥U £ H fc ^1 s 

^s62fc«*, m m i'J w ffi *b 7 i 3 tt , m m m as a -r s 

a> 5 i» Sr *1 3fe L , A St b ft ^ * £• , * 7- y ? s 6 5 it * , TR 

Cf^ fife «R 7 2 2li, RGBCO^l: (r, g, b) i XYZ 3 «* tt © M © 3 ft 5c 

;u.^T y7f-7/v44^t5, 7" S 6 2 CJi^ t , & 

IW # jft S: * i 3£ $ *> * ■* * y7S63ta*, trc^ j£ & 

7 2 2J2, ^roilRllM^Lt, RGBCD # *3 It S iUlIE CD XYZ 3 

JN St fit m S 9 s ' - * a> . #*JB*»te#iifcK<fc 9 gogocd /•? 7 ^ - * 

£5fcfc-C. (5 2) -C^i-XfiS CD 3 m CDTRCCD {ft , Yfit t Z-fiS *V ^ 

ti3 if o©, £-fK 9fll(7)TRC^^fi)ci-S 0 ^T^7S 6 4 !;^3V^ 
T tt $ & , /P7 7^/H^SC 7 2 3li, * (5 5) T'^i" XYZ'£ 

^ X y 7" S 4 7 , S50, S56, S61, S 6 4 , S6 5Ci 

a co ^ , 77-^7s 4 sni^> xyz 3 jpj * fit « # fflf a as » 7° n 7 T 

^/MfJ&£fl7 2 3 T' H ?t £ 5 o 

BlCiHtt, rL - If as , ^CDBf$f{'fe^-*T, 
1» 91 5 £ £ ^ £ ^ ^e-^cDliw^/i'asif^T L 4 o f; <t 9 ft 
ftlTt, ^^^cDfef?m#t4l¥#iCDfcfecDaiJ^0iJ^ti^Pi-5 - t 

4 *3 , iiLfcS ( 5 1 ) |Ijolt5 3 X 4©v h y 

t5i»J?9l:, 5£ (58) Ij: ^ -f X 0 Vl , 3X3W?HJy^l: 
TRCId i "9 #»7&«IjE £ *t fc 3fc * « I" (r*", g" ' , b" 
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' ) fit £ , d<D3 X3"^*hy j; ^ ^ |H i 9 , XYZ 3 ffl SHUN- 3£ 



ft 




, o , 


0 ) 


(Dir#<DXYZ3$lJ$! 






l: L t U ^ 


o 












"x" 




Xr.ro eatured — X k . in m 


Xg.n earn red 


- Xk.mb 


X b . m etsured "~ X k , m in 




r 




Y 




Yr, m ei tared — Yk.m m 


Yg, m enured 


— Y k . m in 


Yb.ro eatured — Y k, n in 




g 




Z 


m canned 


Zr, m eatured — Zk . a in 


Zg, m e»ured 


— Zk . a in 


Zb.ro eaeured — Zk.min 


Rcgren ton 


b 



7 



I U it 

9 * to 



Xk. in in 
Y k. min 
Zk.min 

• • • (58) 

tSSftlfttttft, « ft ^ -f * * , CD-ROM % a * * V fe if <o 

IB m m <D fill , * 5/ h !7 - * , «a*4fwififfltafr«:*iffli~s-t 



* , * 3§ W I- «fc ft ri x & if tfJJ © 38 © t St ii <M <^> £ § o H to ft 

* , * 51 8 l- J: ft tf , '> * v> M m A -e , Jft v ^ ^^v^T L * 
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* , '> * ^ ffi j£ ft -e % IE l£ & IE & tf 5 r. 

a* -e # s o 
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ffi 3fc <D m m 



•ft-* m t 

sir ie x *r # a , «riE«H*«>fe*jRfcj«*^^<A/icB^-s«« 
muwm . m is. jsi w it & & & & £ & m » z> ft n 
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^ f y 7" i: 

^r-g-tf^a&Htr^^S^^t 0 ^ — ^ ^ IK Si 9 ^1 IB * ^7 

m is a * ^ m. \z x o -c a $ it m la k & «r* m js t t » m la ^ 

n 77^/^llft55i*S^ 
*rt ¥ » 

i- * « w s * 0> flf « t? *> "5 , 
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«riax**^^^^^*** , ' fc * ,E,B *** l!:,6C " C% * 12:701:1 
la je if ^ ^ ^ s ^ $ ^ f - HU oCi 7 

«x**t ********** 

i i. a««oMn*M^^ SJxfcMlt^-f 
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tt <D m W: K: & fa L , MiBg{fW^^m^^£^^S£^Lfc&, ffl 

;b s w * i" & ant ^ ^ ^ ^> * ^ ^ & ^ 

2 ©|Ef ^ g i , 

t . 

niS IB f* M * A l- «t o T*«i 5 ttlP* *ifc«fEI*f-* *r mf SB 
l 2. iStt«©£«t?A#«il*»feAA3ixfcW*? , --* r **« 

w <z> is k id & ft l , iwriB3tflr«©aE«^Bf3e«)fta«:*ufctt, w 
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r -r ^ * mmwm&mmn. rti m is m m w « & h- jo -r s # an * t- 

it is ft- AD * 7" y <t o x tt fa # to * H ft« BE H t=" — 9 % 
fBS§lll©^tl-*tLtiHft5iilf^fj/^t5:t^> 

fit IS i£ If * y 7* & ft ^nfcBJ^^-^ £ S i" <5 §: If x ^ 

Biris^ff^^y^-e^if^i^^iii^T 2 ' — 9 fa h , Wimy n 7 r 

HulEttttJ^^y7°t?ttm$HfciHfflS^a 7 r ^ x tfT K *0 JH «E 
J8« flU &tfitulS<£flHi?&i-tf?CT, fllllSill^^'-^t-StLTMiE 
ill&IStll^f y ~7 k £ "a if 

i 3. m in w <d m s: -? a ti m m k *} z h tzm & v* — 9 &$tm 
& & m \z m * z m to & stut * ? j* a * 
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2 <T> IE 1i ^ r- y -? £ v 

iilE#jpxf y 7° <t o t it $R as ft- An $ ft fc fltr IE 15 (ft x - 9 % 

m IE ^ ft <M ^ H B id LT^ff'fSiiff^T y^i 

ttfiES^f^x y ^ -e&m z frt-m & t' - 9 b , m e ^ n 7 7 

tr^tf^SSr^tr^-^S =» y fa- 9 mtt-M V) nT SB :7 n ^9 
A & t£ -T -5 C i i»»i:t5llfft«ft. 

^ g (1 is "C , 
(7) & m ¥■ a £ , 

An ?fe iu as ^ ie -r 5 a> s a> & m tts -r s as 2 w ^ tts # a t . 
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ft© 3 x h U ?MHIt54lfSi 

15. |»E3X4CTM)y;^li, F-yy/c^^v/ay* 

* T? 5 

^ © © ju & s m \z *5 v> x . 

utr ie m i © & m * x 2/^ o -e<D^m^m<bfitiiB^2cD^tti^x5'^ 
-c<&tfem*t*i£*ti£L-t» HuieH^^ — * a* vmr is »w *$ 5 fltr ffi 
^^fBo^^^^^ta^-rss^^^^, 7* * k # # u fc v> 6 
if % # 5 fc £> 3 x 4 (D-7 h y ? ^x^i^tsi^^ry/i 

s ti- t sr &m t -r 5 mi m&mjj 
i 7. « & 7* — #\z.*tf&Tzm&&&w&\zm:7jk£itz>m@!.i!!!m 

Bite?*— *d s fcv^!6l-:fett3miB*^»©3B3te«:tfem^5SBl 

an & iij a* ^ -r s s & & tti i - s m 2 © & m * 7- * ^ £ , 
HtjH2mi^^m^^^^T*co^m^^tBuiEm2cD^tti^7"y^ 0 
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m7jk&<Dftftf&ft*te®irzmm*<B;U. '< 4 * \z. <fc b ft vn -fe 
^•^tfMa^^ff^^S =i — * # S6 Si D °T b£ ft ^ * ^7 

i 8. pf^7='-^ ^ztfc-fzmi&zm^&^m^zitzmmtihn 
m m. *3 v^ t % 

iWEftiafftroftHiisst-sjstt, 9 i» b - >- y ■? * y v *s 
an is m i co^^^^i-J: 9 £ fife $ *t , stffe9{@^ h-^y^^ 

y ? is a is # — -?b, B v ^< /v co 3 MWi fit d> > /< * lc flfc # L 
l 9. Wife 7*— ^K»*S-T5HiftSr**<Blw****51Bife«ka 

tb 0iJ iu * s j& -r 5 a> 5 a» & tft ffi i" s m m * t v -? t > 
y ? a is * — & -r s g i o 7- v •? t > 

V ■? is a is % — -ft. n /vgd 3 $ij £> , tt: Gfc L 
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it m m # & £ -r z> a> s a» & m ta -r z m m * ? y t > 

^^i/a^^ — ^ , H i"< /l^ tf> 3 $ij St fit /&» b » ^< # L 

* {f n Z fcfewSI:4^t5B 2 <z> £ j& -r v k 
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S1 



m- TRC fcflsjjfc 



S2 



CEO 

F1G.3 
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c 



TRC fPJ&MSX^ 



Aiim^fr >rznti 
mmm(D xyz3 mmmmfc 



S21 



dr 



2 N -1 



S22 



r= 



Xr 



Xr., 



S23 



r= 



Xr 



Xr.n 



= |kr.gain ("g^j— ) + kr.offsety r 



S24 




S25 



FIG.4 
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